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A challenge for Ultrasound manufacturers, designers and
development teams has been keeping Phased Array equipment
easy to use. As technology advances, operators have access to
more information, more views and more settings. Therefore it is
the utmost importance to keep the user interface simple and
easy to use.

Phased Array (PA) ultrasonics is an advanced method of
ultrasonic non destructive testing which can be used in any
application environment where traditional ultrasonic flaw
detectors can be used. It is a powerful NDT technology and one
that is growing rapidly, nonetheless it can seem extremely
complex to the untrained eye and to anyone not familiar with
ultrasonics. So, how has this highly advance, complex form of
NDT Testing become User Friendly?
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* What makes a Phased Array system
considered to be “User Friendly”?

First lets define User Friendly

User Friendly : “Something that is easy to
use, operate, and understand”

Therefore a “User Friendly” phased array unit is one that the UT
technician finds easy to use, operate and understand. A unit that is
portable, intuitive, simple, adaptable and capable. Remember this is

relative to the fact that the USER understands ultrasonics and
phased array ultrasonics.
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Past Present

Aloka’s first inear array
www.sonatest.com scanner, 1978
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Technology has come to the rescue in the form of portable
phased array ultrasonics with user friendly interfaces,
views and features.

Phased array ultrasonic instrumentation has been around
as early as the late 1950s and the beginning of the 1960s,
but was restricted to the medical industry in the early days.
In the later 1980s and early 1990s, the technology was
embraced by a few manufacturers in the nondestructive
testing (NDT) industry. Early versions were usually large
and software was not exactly user-friendly.
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Ludwig's A-mode apparatus
in his gallstone experiments

Metal fiaw detector in use **

(Kretztechnik, Austria)

The early B-scan with the
bistable oscilloscope **

B-mode scanner produced at Wuhan, China
in the early 1960s

Dussik and his ultrasonic apparatus in 1846
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Multiscan system from Organon
Teknika, 1972
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By the end of the 1990s and early 2000’s, battery-powered phased array instruments for
industrial use appeared. Reductions in the price of portable PA instruments have provided
broader access to the technology. An increase in Phased Array manufacturers has also
decreased PA instrument pricing and increased technical advancement. Analogue designs
had required power and space to create the multi-channel configurations necessary for
beam steering, but the transition into the digital world and the rapid development of
inexpensive embedded microprocessors enabled more rapid development of the next
generation phased array equipment.

The availability of low power electronic components, better power-saving architectures, and
industry-wide use of surface mount board design led to miniaturization of this advanced
technology. This resulted in phased array tools which allowed electronic setup, data
processing, display and analysis all within a portable device, and so the doors were opened
to more widespread use across the industrial sector. This in turn drove the ability to specify
standard phased array probes for common applications. Miniaturizing the PA unit allowed for
advanced smaller components to be integrated in the units, making them more advanced.
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Advancing from analogue technology to digital technology has made
ultrasound equipment easier to operate and use. Digital technology
has made functionality and imaging easier to understand.

Digital array-based technology simplifies most inspection by
improving accessibility and reducing the number of scans required,
at the same time providing intuitive real-time images. Hence, the
overall transition of the ultrasonic NDT equipment market to digital
array-based technology is a significant trend being observed.
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The main feature that renders todays phased array systems easier to
operate and understand, is the units user interface. An example of a user
interface on todays PA units is one that controls displays, like a menu driven
interface. The PA user is able to control the software applications or PA
hardware devices. The user interface is so beneficial and reliable, it provides
a “user friendly” experience allowing the user to interact in a natural and
intuitive way.

The software programs on PA systems have graphical user interfaces or
GUI’s. These programs have graphical controls which the operator can select
using a mouse or keyboard. These types of interface allows users to interact
with electronic devices through graphical icons & visual indicators. GUI’s
include menu bars, tool bars, windows buttons, controls and icons.

There are command-driven interface where commands are entered. A
menu-driven interface where a user can select command choices from
various menus displayed on a screen.

Hardware devices with user interface usually consists of a software &
hardware combination.
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User Interface — Example of a Booting

Recent Files
@ Restore Previous Session...
Start New Inspection Wizard...
¢4 Example_T1-PE-5.0M32E0.8P_T1-35W0D-REXO.utcfg
Example_CentreCrack_Porosity_SingleV_625mil_UT354
I PE-5.0M32E0.8P_T1-35W0D-REXO_vl.utdata
, Load Configuration...

Load Data...

ﬁ Load Report/PDF...

Sonatest i=  Clear List

Manage Files... ﬁ

Sonatest

Prisma 3.3.0

www.sonatest.com

Cancel

i—73
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Simplified Control Keys

Click Wheel
With
Real Switches

9-key Keypad
Numeric and

Shortcuts

“VCR” modes:
Play/Pause,
Stop, Record

Files: Configs,
Reports,

Screen Caps
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User Interface — Play Mode (acquisition)

Measurements Bar Calibration Indicators Instrument State (Play)

16:31

Item Selection ' % 13.20 mm % * %2100

I MR . ; . 136 . 190 {1 s . L i . .. |20, , |18
(If >1 probe, i {dB: +20.5(10.0) "(Woiy ) (5en | (ver ] : +15.5(10. (WDly ] (Sen )(TCG [ Vel |
scan, wedge) ’

Scrollbar
1 C1=: 40.0mm
C14:47.6mm
| C2=:40.0mm

C21: 47 6mm

mm, L s, . |, 25, , . s, [ m™m s, , 20, , .y, , . |30, . |, .
48.50° G1%: 134.5% =:23mm  U:168mm +%:253mm G2%] ,ZFL:18 T BI%T7XAR = dimm T £ 5.8mm T < 22.5mm ” Ga®
=!-mm 4:-mm Wl-mm =:0.7mm  4:159mm_ %:22.5mm

=
@

View Layout [ G1: 26% A 135%
(Current in blue) : i

Nia ] VRO Mg AL WERELN nd A N
N/A |Changes the level of amplification on each channel, for this scan.

21200 — 2% " 74%
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User Interface

Stop mode (configuration)

[ ] f 0
[1 Prohe'u'l We(lge\ﬁ’altul Scan\_ GeomUEncU CaIU Measu Pl'efs\
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PAIUT

~ Hardware Seltings:

~ Report info

Job/Customer |
Site
Dperator
Quallflcatlon

none
Procedure Ref
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aco 12-12-17

3D View
e Part Datum

! Configuration tips availabije (see details E
below)
File Name
L Example_lxSectoriel_CentigCrack_Por
osity_SingleV_625mil.utcfg
Inspection
L 74.66 KB per frame
Part
L Velocity ( LW: 5.890 mm/ps, SW: 3.240
mmips )
Encoder
L 1D Encoded ( Expected File Size : 7.51
MB)
Probe /| Wedge
|: Probe 1 (1D, 32 Elements, 5.00 MHz )
Model ( Sonatest-T1-PE5.0M32E0.8P )
|- Wedge 1 ( Angular, Planar, Cut Angle
35.00°)
L Model { Sonatest-T1-35W0D-REXO )
Scan

N
Voltage PA and Voltage Mono

To set the voltage of the Phased Array (PA) pulsers or Mono Element pulsers. All phased array
channels use the same high-voltage generator, therefore the same voltage is applied to all
phased array scans. The same rule applies for mono-element channels, only one voltage can be
used at a time.

Voltage PA
Ranges from 50 to 100 volts for the veo 16:64 afid from 50 to 130 volts for the veo 16:128; and can

Cfg| 3D

Help
63.00 mm

Scan:
Index:

N Couplant

be modified by steps of 10 volts. A negative sfjuare-wave pulser is used.

Voltage Mono
Ranges from 100 to 400 volts and can be mojified by steps of 10 volts. A negative square-wave
pulser is used.

e
NIAAdjusts the voltage of square-wave pulsing fir phased-array scans.
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User Interface helps ease the creation of
a New Phased Array Setup
Setup Workflow

The user interface has been designed to match the workflow
described below. (From left to right as we usually read!)

5.
Define
geometry of
probe &
parts

1. 2. 3. 4.
Define Choose Define Define

inspection  probe and the part scan plan
parameters wedge parameters settings

6. 7.
Set up Calibrate

encoders +
settings inspect!

1 2 3 4 5 6 7

:20.79mm = --mm

,\ \\ .[Inspech ProbeVl WedgeVPan\ >C T1r[GeomVEchCalVMeasVPrets\ E
, 0 60 45.00°
| <4 Scanlil » —d|B| :+|0|m(;?(|3(|) |3| I I v b l@w lDly![x—eLrﬁ CG" Gl" 79.4% G2~: --%

$: 36.69mm §&:
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Easy to understand:
assisting the operator

Which help do you want?
Contextual Help

4 Press ' 9" for and "“'@ for the next page. Press or to change the focus.
VEO Manual | NS NextPage
VEO Menus
VEO Quick Start Guide Exit ) 16 . 64
[ ]
Quick Start Guide

e | *+ French and German languages
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asy to Understand Phased Array
Ultrasonic Testing

\ear Geometry e fvion) o 155220 o
Inspec)f Part J.Plul)e‘JlWetlgeUl Scan‘l @@ aco 13-02.28
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“AZ: 60.00°
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ZA3: 70.00°
sA3%: 69.91mm
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-C14: 249.72mm

ETI]E unigue identifier used for this cursor.
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Creating a New Phased Array Setup
The Ease of Converting the TCG to DAC to TCG

G1": 97.8%
=: 12.52mm
4: 38.46mm
0% (56
L e g RSy
= -3.0 df

2
5

TCG to DAC

43.00°

R e

26.6%
Al: 43.00° 52mm

G1™:
=: 12
4

www.sonatest.com DAC to TCG

_Als: 81.61mm
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User Friendly Views that make it easier

to understand what you are seeing
Top views and C-Scans

Can. A :70.0 Bigle 090 L:071

an Gr.:1 Can. :A:70.0 Bigle 090 L .071 Bal. :0300.00 mm In. :0012.25}311 G1.:1 Bal. 0300.00 mm In. 0012.25

T a—
A
------------ | "/:’ # AL L.7%
Omniscan: 3 Indications in C-Scan VEO: 4 Indications in top view
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Onboard 3D ray tracing toolset

www.sonatest.com
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Ease of Creating a New Phased Array Setup

Choosing a layout with live 3D view

Some layout have a live defect rendering in 3D view
during the inspection.

— N/A G1 ~ %FSH Gl ~ | G1 | Start Gl | Stop | 14:10 @
60.0% 24. 48 mm 23.29 mm 25.99 mm laco Frs2e
< Scanlil » ?H e F?m|m| I | I | | @] N G17: 60.0%
| S H ==(|=: 9.69mm  &: 24.48mm
2 ~dB: +25.0(0.0 CG =
Gainll -dB: +25-000.0) wol : 44.94mm
25.0dB - | Jaﬁ|||||||||5|a||||||||
— |
& i
9 e
Set Ref Gain || - S
Auto FSH% - -
(=]
Ref Amplitude - &-
80.0% : - |
* Acquisition Area ! . N
Resolution ! 3D View . (G1: 41.9% A 60.0%)
0.50° ° @FPart Datum || — :
Wedge Ref |[= _
ﬁ Start Angle @ Gip Ref i
m 40.00° Units:mm N
Stop Angle &
7050° ]
www.sonatest.com &z
Start Path A |
25.00 mm N
Range Pathll |
5 ]
A T
3D =
Scan: NIA ]
Index: NIA Changes the level of amplification on each channel, for this scan

= b e 4 it et 4 TeETEm————Ty




_ VALIDATE

www.sonatest.com

Simplicity Capability Reliability




Prisnoa @' R VALIDATE

,/ -
4 L - e ¢ alit aig o "
/ o i O A Ot PR ML < s e s Al SO LS S 2 AN et

/ >

ENCODHG, ALZENA ‘a )

www.sonatest.com

Simplicity Capability Reliability




Top views and C-Scans

.@Inspec\“' 1 Sondevil Sabot‘lfffplece\“'{'jl Balayagevm...GeomU [ Ech ! 'Eta]\l'% Preﬂrm

| Affiche mesures
Oui ~

= 1119 EE
ICHIEF 0.0 Hz

Superposition piéce
Non ~

Demi Bonds
3 -

Régle Top

Oui ~

Régle du bas

Non ~

Régle a gauche
Oui ~

Régle de droite

Non ~

Grille verticale
Non ~

| |-2E:|TI11
:da:'+3s.s<6.ol

—C14: 39.53mm
“El=: 11.48mm

__ELll: 39.14mm

Alsw: 30.29mm -
Cl=: 2.03mm L

G2: 60. D(:’;vi:sl

Grille horizontale

Non ~

E=S
Sonatest

Gain Logiciel
9.0 . dB

www.sonatest.com
S1 [A
1

TOP1

Scan: 111.00 mm
Index: NIA

=
sr@ Trame de balayage

Emm 50

1148 mm

250
T |

62.19 mm
50.0%

(1127301)
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UT conventional Setup on a PA Unit
Inspection on curved parts with 3D view

Inspection of curved parts with a live 3D view to help you to
simulate your setup, that can also calculate depth of flaws.

S S1 - Mono PE Gain Gl ~ Gl ~ | Gl ~ = Gl = %FSH | p»  15:23

53.5dB 43.61 mm 0.24 mm 42.64mm 91.3% laco 59.70 bz
dB: +43.5(10.0) G1~: 91.3% =: 42.64mm §: 0.24mm  %: 43.61mm velTCG)
|2G: (T R T |4G: [ R T |SG: I IR |EG: I IR |ll3:0I I

4 Scanlil » a
mm
Gainl|,— ' ' !
o
535 dB

Set Ref Gain

Auto FSH% |2

Ref Amplitude |—
2 3D View
80.0% @®Fart Datum
~ Acquisition Area Wedge Ref
Start Path UT 0 N I.Y ¢ ﬁ:lll}tsRslf m

0.00 mm

Range Path
120.00 mm
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Scan: N/A

Index: N/A|Changes the level of amplification on each channel, for this scan.
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High tech connectivity

Access to new communication tools!

e NETWORK
P FILES TRANSFER gt
ooy |
TN
—_——— B SERVER
TRAINING & COMPLETE
PRESENTATION REMOTE

CONTROL
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Other features that make PA easy to operate

Bluetooth

Scroll Wheel

Touchscreens

Internet/Wifi Connections: Ethernet, wireless
Remote Access. Controls controlled by Androids
3D Scanning

Post Analysis Software.
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Ultrasonic Conventional and Phased Array Units have come a
long way since they were first developed and implemented
outside the medical field. They have become smaller, more
portable and definitely user friendly. The possibilities of 3-D
Scanning in a live view is an exciting feature in the development
of Phased Array technologies. It will be interesting to see what
the future has in store for the progressive development of new
Phased Array units.
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